Abstract. We investigated whether fifth instar African migratory locusts, Locusta migratoria, could learn to associate visual cues with the macronutrient content of synthetic foods. During a 48-h training period, the insects had ad libitum access to two synthetic foods which were identical in all respects except that one lacked protein and the other lacked digestible carbohydrate. One food was placed at the end of a transparent Perspex cylinder which had been tinted green, and the other at the end of a yellow-tinted cylinder which was similar in all other respects. To obtain a balanced diet, the insects were thus forced to ingest the two macronutrients in visually different environments. Following this training period, they were then made selectively deficient in either protein or carbohydrate, before being tested for their tendency to enter, and the depth of entry into, yellow-or green-tinted cylinders that did not contain food. Locusts entered significantly more frequently the colour of cylinder that had previously been paired with the deficient nutrient (henceforth termed the 'training colour'). This was true irrespective of whether the nutrient was protein or carbohydrate, and whether the training colour was green or yellow. There was no effect of training on the average depth of entry into the cylinders. However, proteindeprived locusts penetrated significantly more deeply than carbohydrate-deprived locusts into both green and yellow cylinders, irrespective of the training colour. A separate experiment demonstrated that naive locusts entered more frequently into the yellow than the green side-arm, but there was no influence of colour on the depth of entry by naive locusts.
It has been known for several decades that associative learning is an important capability in the foraging behaviour of at least some insects (e.g. Thorpe & Jones 1937; von Frisch 1967) . To date, the most extensively researched insect in this regard is the honey bee, Apis mellifera (Gould 1993; Menzel et al. 1993 ), but foraging-related learning has been studied in a wide range of other insects. These include, inter alia, insect pollinators other than honey bees (Lewis 1993; Dukas 1995) , predatory mantids (Bowdish & Bultman 1993 ), ants (Beckers et al. 1994 , fruit flies (Prokopy et al. 1993 (Prokopy et al. , 1994 , blow flies (Troje 1993), hymenopterous parasitoids (Turlings et al. 1993) , and a range of leaf-feeding herbivorous insects (reviewed by Jermy 1986; Papaj & Prokopy 1989; Bernays & Chapman 1994) .
Among leaf-feeding insects, the best understood in terms of nutrition and nutrition-related behaviour are the locusts and grasshoppers (acridids) (Bernays & Simpson 1990; Simpson 1990; Simpson & Raubenheimer 1993; Simpson et al. 1995) . By comparison with some other species, however, learning in these insects and in leaffeeding insects in general has received relatively little attention. To date, learned associations in acridids have been demonstrated between olfactory stimuli and the protein content of synthetic foods (Simpson & White 1990) , between unspecified cues and the nature of phytosterols in leaves (Champagne & Bernays 1991) , between visual cues and food availability (Bernays & Wrubel 1985; Holliday & Holliday 1995) and between visual cues and the location of drinking water in a test chamber (Raubenheimer & Blackshaw 1994) . A more extensive knowledge of the details of learning by acridids is required if we are to extend our understanding of how learning integrates with other mechanisms in the regulation of feeding and foraging by these insects (Simpson & Raubenheimer 1993 
